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IETPOTPAOI{IIECKNIT COCTAB
HI/DKHEMEJIOBbIX IECIIAHbIX
PATZOHA (rOPHbIIr KPbIM)

IT YCJIOBId^fl OEPA3OBATII{fl
IIOPOA ENHI{CAPAITCKOTO

HuxHeueJIoBbIe orJlo)KeHur fopHoro Kprtua o6pa:y-
loT HTDKFIIOIO q aCTb MOHOICIII4HaJTbHO 3aJIemUUef O qeKIIa.

B socro.{Hofi .racrn Eaxqncapaficxoro paitoua B ID( crpoe-
HI4I4 3FIar{HTenbHyIO poJrb I4rpalor rlecqaHble nopo,Fl, nor-
ilocrblo wrr4 qacTvlttHo cJlararc[pIe BaJIa]DKI4H-HLDKHeTOTe-

pr4BcKr.{e (pesaHcr an cw,rca) I4 BepxHeanr6crc'Ie (uaHryuc-

Kas v nrtco<o6yropcKafl cniaru) orJIoxeHI,Is (pracyrox, A).

k1 xors l43yqeHHocrb groro patTtoHa, rAe HaxoAqrca yue6-

Hbre nornroHbl reoJlorl,IqecKoro Saxylrrera MfY I4 Apy-
rr,rx feororrr.tecKllx By3oB Poccun u YxpauHhl, BbIcoKa,
cpaBHuremrrstTt aHaJIIl3 nerpotpaQnuecxoro cocraBa 3flD(

rropoA He npoBoAI,IICg.
B uL,ru$ax ilecqaHuKoB grl4x rpex cBI4T onpeAentlJlocb

coAepxaHne rpex ocHoBHbIX TlInoB o6lotvtxoB: KBapua,

noreBbrx ruIIaToB 11 IopHbIX IrOpOA, a TaIOKe COpTI4pOBKa

H oKaraHHocrb 3epeH. fionolul,treJlbHo l,I3yqaJlcfl cocraB

accounauru o6lotr.u<oB nopoA.
fIec.{aF{I4KH pe3aHcxotn cBHTbI MaccI4BHbIe, uMelor

cpeAHlolo copTl4poBKy, ynyqualo[tFocq BBepx IIo pa3pe-

:y. llpeo6laAarcr cpeAHeoKaraHHble 3epHa. Cpe4Hee co-

AepxaHr.{e KBapuesnx o6roMKoB 66,5%, noJIeBbD( umaroB

3,9% , flopoA 29,6%. B o6louxax Bcrpeqa]orcfl KBapIIHTbI

r,r KBapu-cepl4ui4ToBble cJIaHIrbI, apfI4JIlII4TbI, 6asanrrou-

Abr, Apy3oBble IGapuI,ITbI (ruapuenble NII4HAaIIIIHrI ocHoB-

Irbx Bynranuron), pexe MHKpoMopI,{TbI n fiecqaHnwr.
rlacro Bcrpeqalorcn QparMeHTI,IpoBaHHbIe ocrarKn Mopc-

xlrx 6ecno3BoHoqHblx, 3aMerHbI cJIeAbI 6uoryp6ar1lr'r4.

flecqaHltKl4 orHocflTcg, K oJII,IToMI4KToBbIM lI KBapueBbIM

rpayBaKKarra (pracynox, B).
IIecqaHuKI,I MaHry[Icxofi cBIdrbI MaccuBHble, flroxo

copTr4poBaHllbie, oKaraHHocTb 3epeH B cpe4{eM x)rxe, qeM

B pe3aHcKorX csnre. CogepxaHl,Ie KBapueBbIX o6rotvtxog g

cpe[HeM 4I,9%, TIoJIeBbIX tfil]aroB 5,0%, nopoA 5l,3Vo.

Cpelu [ocJIeAHI4x npeo6laAa]or KBap4,ITbI I4 KBapuHTo-

craHubl, aJIeBpoJII4TbMprUJluWrTbL AolIepLITbI I,I aHAe3I4TbI,

Apy3oBbre KBapIrI4TbI. Pexe Bcrpeqalor cfl. I Imtrvrcro-KpeM-
Hr,{cTbre noposl I4 qurMoI4IbI, iuIeBpI4TI4CTbIe MUKp}ITOBbIe

I{3BecrHfl Ie{, lpaHI4ToI4AbI, AI4opI,ITbI, KI4cJIbIe eQ@yeunu.

flpncyrcrByer rlepeornoxeunsttZ rnayKoHllr (lo l0%).

BcrpeuarcTcg ilr oxo oKaraHHble Kpllcrzutllbl ruIaryIoKlla3a
BynKaHuqecKoro Ilpol4cxox.qeHJ" rfl , ToHKo- 14 MeJIKOrIeCqa-

Hofi pa:uepHocrl4, a ralcKe MHorot{LIcJIeHHbIe o6lourua
ocrarKoB Saynrt, qacrl4qHo [epeorJloxeHHble Hg Aoalr6-
cKr4x ouoxernafi. Ha xlaccubvrca\uonnolt Ar{arpaMMe
(pucynor, B) necvaletvwl obpaspor ryylny roqeK B rIoJIe

KBapueBbrx rpayBaKK. flecrprdt cocraB rIecrIaHuKoB xopo-
rrro corracyercq c pa3Hoo6pa:ueu raireK I43 MaHry[cKllx
KoHrJroMeparon [6].

fIec.{aHHKH Bblcoxo6yropcxoir csI4TbI MaccI'IBHbIe'

nJroxo coprupoBaHHble. 3epua B ocHoBHoM Irroxo oKara-

Hbr, I4x rloBepxHocrb qacro KoppoppoBaHa. CoAepxaHue

o6louroB KBapUa cocraB.lnler B cpeAHett 87,}Va, noJleBbrx

runaroB 2,3%, nopoA 10,7%. Cpelra rocJleAHux npeo6la-

Aaror MI,IKpoKBapUHTbI, BcTpeqarcrcg' 1asarbrolfAbl, B

egtaHruHbD( oOltollrax npeAcraBJIeHbI KI4cJIbIe BynKaHnrbl.

B nurr,r@ax pa3JII4t{I4MbI rap6ouarHo-necqaHble IlHTpa-

KJracrbl. CoAepxaHl4e tnayKoHura 10-17%. I{eueur u:-

BecrKoBblfi, noponurZ. B [ecqaHl,IKax orMeqeg o6ullrtltft

.[erpnr pasHoo6pa3Hblx 6ecnoseoHoqHblx I4 BoAopocleft'

flopogu clltlbHo 6uoryp6npoBaHbl. Ha AuarpaMMe (pucy-

HoK, E) cocraBbl IrecqaHI,IKoB gucoxo6yropcxotit cBI'ITbI

oOpaspor rpynny rol{eK Ha rparu{ue nnoualeilt oJI}Iro-

MI4KTOBbD( I,I KBapUeBbIX necqaHllKoB.
Bce rpu cBllTbI orHoctrct K KoMIIneKcy qexJla, Ho Ha

Ar4alpaMMax noJLfl IIX cocTaBOB 3aHHMaIOT pasHble fIoJIo-

xeHllfl (pucyHox, E). Carr,rofi Hrasrori nerporpaQuvecxotZ

3peJIOCTbIO XapaI{TepH3yIOTCg MaHryucKl4e IIecqaHHKr',I'

6oree speltffi cocraB y flopo4 pe3aHcKoti cnutnt, BbIcoKo-

6yropcruae necqaHI4KH HMeKlr BblcoKo3peruItt cocraB'

O6norurut nopoA B necqaHl4Kax MoxHo pasAeJlurb Ha

ma ocHoBHbD( TI4rIa. K nepnouy rl{rry orHocflTcfi qacrl4ubl

6oree ApeBHI4x rlopoA gToro pafioHa: necqaHl'rKoB, aJIeBpo-

JuIToB 14 aptvNlI,IToB Hl,Dgelopcxofi Bep)G{eraBplTqecKori

cBr4TbI, ocHoBHbIX H cpeAHI{x sSQy:I,IBoB xapagarcroit

cepuu u rvtna6uccarlbubD( MI4KpotrHopHroB cpe4Hetl lopbl.

B uaurplcKl,Ix necqaHnKax K erolvry xe rl{ny orHocgrcrl

o6rourca Bep)G{eIopcKlD( u3BecrHrlKoe c l-IvI rysrbl Kpnrrur-

cKrD( rop u aneBpI4THstbD( H3BesrHxKoB pe3aHcrofi cnuru'

Ko nropo*ry TL{ny orHocgrcg oOltotvtlot ropoA, n Fop-

uou KprrMy He BcrpeqarcilIplxcfl: KBapUIIToB I4 cJIaHueB'

KpeMHlIcrbIx nopo4, qpaHI,IroHAoB, KHcJIIIX sS$ysunon.

IrIs HHX qacro BcrpeqarcTct roJIbKo KBaplrurrt. O6lourul

9TI4x rlopoA crofircl K BbIBerplIBaHI{Io u IlMeIor peJIHKro-

nurZ xapaKTep. IrIx nepoqrHblM ncroqHuKoM flBJIffJII4cb

rrecrpble no cocraBy o6lotvtoqHble flopoAbl KeruIoBeticroro

flpyca, sHiuloftItlHble pa3BI{TbM n paftoue r. flevrepprl4 [41.
Ha AnarpaMMe reKToHHqecIoIx yclouufi Soptvttlpo-

Balaus. orJlo)KeHult [2] (pr,rcyHox, B) nole necqaHllKoB
nucoro6yropcroft cBI,ITrI norlagaer s o6racrn, coorBeTcr-

Bylouylo BsnoMy nnar$opMeHHoMy pexl'IMy pa3BHrHs.

flo uepe y[aJrermg, ot srofi o6lacrn pacronaralorct noJlg

cocTaBoB IIecqaHuKoB pe3aHCKOtZ tl UaffryUtCroft cBI4r co-

OTBETCTBCHHO.

floertllteHHoe coAep)€HI,Ie o6lotvtxoB llopo.[ B HI43ax
pe3aHcKotZ cgnru cBfl3aHo c reM, t{To oHa HaqLIHaer KoM-

ruleKc qexra, Korna B ocaAoK rlocrynzulo bolnure npo.tlyK-



oB 6sqJKrsJCOr[^3O JOr{ rfl4HegrqJ,e)O 0eg XrqdOIO) 3o}]od
-au 'so)worrgo ewdoQ r€JegorJ6 'eren oJeHtrrou owrrpH
B tsdow rHsodA ar{Heflirqsou eoHsrl?gorrJ r^4arnardeg[odu
' r{ r4cc efu cuedr j4oxogsrr€esYeo u fyrau re,{glctesJooo iiLLHrrO
r:loxcd ort(goxo3 Iqtr Ar,rHoxono xrgH€irco u or.{Herilo)€H

'[gl eHoured woxcsex
-su)-oxcwrvd;1 s uw€tr4Hpxr^a oronHodxnuc sorx^Vodu
- €sercoo oJoHrroHoo-o.roHVedc tsdQer l4nHo)Korrroedeu
udu xoVeoo B r,rlrutrd,rcou oJeog eetlrrodeg sor€rxol4Jetfu
rc lfli?rc r4dx e rq HHeJc)oogl? 13' pil{e[o dou ( r.il,^t lrxcgq reor)
i.{NIqBOrfet\reFI}t(I,IH u lllnli,rxcdol xtqHHoxotl c' t4tttrllvoll ]cgH
-Hoxolroilcud oxenrg c L{I le)oroil i.riluicHyog l,rruiDuodox
oH 'r4tr{Iqud,(g IqIII4ITEC g elruudeJelri ecoHIqB JOnJ €r olfm
Vodou et4Heaos€dgg 'aoaul.pc xi.rxe,{ eVl.rs g ni,troV xlcH
-ned qro[s untl{o tslraYedu g irdor,r ur,rHosoH)nnodu ndu

'nuccedrcgedr 
Llo)JgcLrrrrrmoli ll"utrilr fl ol'H[oxcuodu

IqJI4sc or4Herrilo)€H It ] €lHel\iefH,rQ wrHeaoeedgo r.r
6r4l{axorrro arD{ogqlzoV s rjoHHereds 'nr 

001 orfoxo r4oHr4g
-,(rt aHltiroYoeren s Je€JerEc €JI4tiJ 'gcre rjuHrtadc-Hnu
-sud ec,(retrJ r^{or\treqgo o '€rxeh xvt{gexolrro B (.b-1) elrc
-r?rfJoJeH eosor-L( oolorou onenod,ftadu otrnesoFlco oe )
'IqJI,Isc 

11oxcm,{.tH€I,{ rl4Helfuox€H eueJ€ vtlx yJLeeavII
- seF{erc,{ t,rtl.ored IIILDI J ohI4HoJxeJ utlqHgl4Jxe e e rrogueH

''{eedeed

ou xdeaa ,,or4Hetredtlqg,, xt{ Jeexedro tqrnso goxt{Hehcell
soseJooJ Kroil eltdoQ rerl(Hnrvg 'eseJcoc oJoHsoHco
I4 oJeHlTedc ultereJ r4rlruxcer'rr4Hu)rr,{ugfc ruruxcdoren
-Yedc orouHesdodu r,r qvdac qroxcnuYdolorce H Uo)cerr
- n dger 14 Ili 6r4H oxolfJo 14 r{IgJc I,IHHIfJ - o HBhc eil otoH H exo rc
'Kl4HesoHf,o oloJ€hretDlc Vodou suHam,{deed oror.trdu gor

oHHourcrosrooc [7] ell i.rxed olo) cohr4HoJ)o.r
arrllrled-lellr uH n [g] elttied:ettv t{oHHol{nexllrpnccur,rx p}{ t{r.{Hoxoruo xtqsorfer{e}ryo4H Bo)r.{Hphceu Hsercoo - g ,g lel^rr
-ex3 KuXoahuQted:urucir3 - V :euoured oroxo4edecr{hxug tr4roEh ljoHho;,coe r4r4Hexon.o xr.taorol,r\ieHx1{H sgJcoc lt elrueodr3

rqrHEO 4oxcdo.rAgoxocne ffil
rqrlrsc 4oxcmfuxen ffil

Fr-r4se 4oxcxeead [l
:sox14HPh38U rqSer303

nruUrgdfu enxHe.rraddal
'p r uFrlt xpvraxudqp r auvdaoe%&

-
S
XI
S
s

H
I

G
rrl
.T

6-g
ofi
i>
tr_

=
m
=
ow
trs

V

I
:: F')'-

:<#
::)#

.:.:'HH

6.

ul
=

T
XS
T
c) t\
s
$r

a-lm-t
s
wo
i\
S
E.
n
-o
:o

-l
c)
s
\r

'(il or-sz) HXHHrSASEh Arql.S14HPhOAU 'HXHHehCAU
'PrH8C HeX9HBeed

istBUm
grq€sucu tcUodou

'(n g'11 ,rr*r"";;;\
el.us3 ue)rcHnJuHxUcuoy \

I
fl '(n 

OOI) HHHUJ 'ern8c 6eI3H!4Uee6HgC=R

lqi.purn
atq€auclu lqUodou

\;",WW
WS

'(n 
06-0) 'ururrxadgoutHox' HxSeu 'lqluuentau 'nxuu_1

"slr4Erg uexemfuueyl

+--< - -'I'.

----_
55-*-51 " .

"3i'F; --*---*

-=
*--_--
__--*-.-

CD
rnt
X
-
s
S

=
cr sl
ox
s
\t

'tn.tp-g) nrHHpl-oeu
e rq eeh d egx-l,t xoxAe u_1 'eiHEO remdo.rAgoxoclrg

'nua:den 'H$cHrcese[4
$-.L

TLi oli '900e 
KI4Jo[Os-t ildg3 

'VI-HA ')'JOW 'liJJAfl



7 ) BECTH. MOCK. YH-TA, CEP. 4. fEOJIOfHfl. 2006. Ns 1

B3BeUeHHOM COCTOfiHJ TVT, npI43HaKH B3JIaMbIBAl{Jf,g. qa9-

TI,ITIHO NI4TUOIdII,IPOBAH}IbD( OCA.EKOB CBI4IETEJIbCTBYIOT 06

I,tx HaKoIrJIel{J/.u B MeJIKOBOAHOM, IITTOpMOBOM MOpCKOM

6acceftue HopManbHoltr coneHocrl,I. Brtcorag 3peJlocrb
necqaHr4KoB, 6oJlbluoe KoJII,FIecTBO ayrI4reHHOfO rnayKo-
Hr4Ta, o6unae ocrarKoB @ayrnt n 6uoryp6awa ouoxeru.fr
npelponaraloT Hr,r3r(yro cKopocTb oca,IKoHuIKoIrIIeHI,Ig. PeA-
nae, c.na6oH3MeHeHHbIe o6roNaIg{ cperu{Io( IUIail{oKJIzlgoB,
rrrapoKceHoB H poronorZ o6uagxra I,tMeIor BynKaHnqecKoe
[por4cxoxAeHl4e, uau6oree qacro BcrpeqarcTcfi B cauofi
nepxHeft qacrl,I cBI,ITbI, rAe Morn o6pasonuBarb rlpocrou
aFrne3rlroBbrx neruroBbrx ryQon [ 1].

Buno&l 1. flec.IarilataI pe3aHcKofi, ualryrucxoft I4 BbI-
coro6yropcxofi cBHT 3aMerHo pa3nuqalorcs tto [erporpa-
Snrecrouy cocraly. flecqaruffel pesal{cKoft csrnrt I4MeIor
rpayBaKKoBo-KBapqeerffi , Meeo- tI oJII4roMHKTontrIft coctaB,
MaHryucrofi csrtrbr - KBapueBo-rpayBaKKonuft, Bblco-
xo6yropcxorZ cerarrt - oJlr,rroMuxrosuft lr KBapuegrM.

2. Pastur*te B cocraBe necrIaHI,IKoB cBr{T orpilKaer r43-
MeHeHI4rI naleoreorpaQuuecrolx u reKToHlIqecKr,IX ycno -
gl,rft 0opMI,[poBaHI,LrI HI,DKHeIZ .{acru r{exra. Harcouerryte
orJroxeHuft pesaricroft I,I BblcoKo6yropcxofi csltr npore-
KaJIo [pi,I HrI3Kofi rexroHr.Iecxoft aKTL{BHocrI4 pen4oHa.
flonrrrueHHoe corepxaHlle o6rotuxoB nopoA B necqaHl4-
Kax pe3aHcroft cBlITbI cBg3aHo co cpaBHlITeJIbHo 6xustcrl"f
pac[onoxeHlleM o6lacrefi cHoca. Cocras I4 crpoeHl4e BhI-
coxo6yropcKr4x necqaHl4KoB yKa3blBaror Ha !'na[eHHocrb
o6lacru cHoca, MaiIyIo cKopocrb cetrHMeHTal{vu vr MHoro-
xparuru1 nepeMblB ouoxeuldf B ycnoBl4.flx MeJIKoBoIHoro
turopMoBoro Mopq. AKf[IB]I3ar[,tll TeKToHI4t{ecKoro pexl4Ma
patloua ycraHaBJuBaerc.tt IJIn BpeMeHI,I HaKo[JIeH]tg orJlo-
xeruafi Mar{ryrxcxofi csnrut (uauano no3AHero arn6a), qro
xopolIJo coulacyercfi c BbIBoAaMII Apyrux uccJleAoBareletl
Kpuua lI coceAHl,tx perutouon [3].

Pa6ora BbrnoJrHeHa npll norAepxKe rpaHron PO@H,
"Vruanepcr,rrerbl Poccuu", HIII-326.2003. 5.
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3axopoHeHl.,te )oIIKI,IX [poMblnfieHl{bD( orxoAoB B tny-
6oruae BoAoHocHbre ropH3oHTbI - oAI4H I{3 aJIbrepHarI4B-

HOCTb, KOTOpZuI OTJIHqaeTCq OT IIJIOTHOCTH IIJIaCTOBbD( BOA,
r{To Bbr3brBaeT IUIoTHOCTTTTO KOr{BeKqrIrO B npoqecce pac-

rrpocrpaHelms. orxoAoB B rIoA3eMHbx BoAax. Macrura6
Btrvrfl}jvrfl, KoHBeKrIvIvr Ha MHrpauulo 3aBI,IcuT B nepBylo
OI{EPEAb OT KOFTTPACTA IUIOTHOCTI,I TIOA3CMHAfl BOAA-OTXO-

trbr u or crpoeHn.fl BoAoBMeuarcuefi cpe,{rt, B Koropylo
rrpor{3BoAvrrcfl 3aKaqKa. llpu sroM rIpH 3aKar{Ke orxoAoB
tloBbnueHgofi morHocrr4 B ruIacrbl, uMeloulue Heropu-
3oHTaJrbHoe 3aJreraHr,re, ToflorpaQnx BoAoynopoB Moxer
cyil{ecTBeHHo Brr,urb Ha AoJrroBpeMeHHyro Mllrpauulo oT-
xoAoB. floerouy npn o6ocHoBaHlrlr 3oH ropHoro orBoAa

EJrs 3AKaqKr,r r4 frporHo3e noBeAeHI,I' oTXoAoB B non3eM-
Hbrx BoAax rpeOyercs oueHKa AaHHoro eS$eKTa I,I ero
KoppeKTHbrrZ yver B nporHo3Hbrx MoAen D(.

4. Vepnoe B.f. O cocraBe BepxHeIopaKHX KoHUIoMeparoB
ropu.{erraeplols4 n Kpurvry //Tau xe. 1971. Ns 2.

5. Vepuoe 8.f., fluuu.5'.?1 KonmoMeparbl MaHryrlcKot4 rol-
ur,r BepxHero am6a Kprtua 14 ycJIoBHs ux obpasoBaHu-s // Tau
xe. 1975. Ng 2.

6. Weanoe B.H. llerporpa$ur necuaHblx nopoA (xouno-
uegrgrtft cocraB, cncreMarl4Ka H onucaHne MuHepanbHbtx BH-
aos). JI., 1987.

flocrynu.na B pe.EaKuuro
27.04.2005

Xapaxrepgru1 rIpHMep 3aKaqKH orxoAoB c rloBr,IrreH-
Holtr rnorgocrbro B rrJracrbl,'HMeloilff e Heropn3oH'rilIbHoe

HbIX OTXOAOB B IUIaCTe HeIOpH3OHT[LIIbHO|O 3iuefaHl,{fl

12- 41, pe3ynbrarbr gToro MoAenI,IpoBaHI4g noKa3aJII4, tITo

MI,tgHI,{e llJlorHocruux a@QeKToB B AaHHbIX ycnoBplflx

Moxer 6rnr 3HaqI{TeJIbHbIM.

I{err pa6orrt - oueHKa BJrt4slr.Hs, ronorpaQl4n BoAo-
ynopa Ha Mlrrpaqruo orxoAoB c rloBbltileHHofi nnorHocrblo
Ha rroill{roHe 3€IKaqKL{ "CenepHrffi" npu noMourl4 Tpexl\,Iep-
HOrz rvroAeru reoQunwpa\r I4 H feoMl4rpaul4l.{ c yIeroM

cBfl3ld IulorHocrb Qnrorala-KoHueHTpatlux r'ararpanra [3].
floruarou pacloJloxeH Ha rIpaBoM 6epery p. Enucefi n

KpacuorpcKoM Kpae. PalZou IIoJIIlroHa ilpuypoqeH K ApeB-
uefi epoeuorrrtotl BlaAI4He e AoxeNl6pnficrcnx Kpncriulnn-
qecKI,IX fiopoAax QygaaueuTa, B.bIrIoJIHeHHotl cloucroii

roru{efi necqaHo-u[}IHl4cTbx oTJIoxeHI4tl uo:Aserpl4acoBo-

vnK 5s6.3.013

E.A. JIo6aHoBa

BJIIITflHME TOIIOTPA(DWVI BOAOYIIOPA HA PACIIPOCTPATIEHI{E
xlrAKr,rx orxoAoB noBbrruEHHorr rrJIoTHocTIr B IOA3EMHbIX BOAAX

HbD( MeroroB yaaneH t orxoJloB c noBep)fi{ocrx 3eMJII{, 3illreraHlre, - noruttoH saxawo,t "Cenepurrfi" ropHo-xu-
Koropoe oc),qecrBrrrercq Ha cflelu{attu3r,rpoB:luHl,D( nor[- MuqecKoro rou6nrara (r. KpacuotpcK-26) [5]. Pauee
rouax [51. Arr ycroBtrt sToro o66eKTa B ynpoureHHoft rl,,IaHoBoft

B paAe c.nyuael 3aKarllBaeMbre orxol6l l.tMelor rjlor- nocTaHoBKe IIpoBeAeHo MoAeJrHpoBaHI4e Mnrpaqlt}l [nor-


